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ADJUNCT QUESTIONS IN THE CLASSROOM
A Dissertation Presented
fey
Fred J . Dowaliby
Previous laboratory studies have indicated that the
presence of adjunct questions shortly after pertinent passages
of prose (post questions) increases learning performance.
This includes the learning of material that is both directly
related to (relevant learning) and independent of (incidental
learning) the content of adjunct questions.
Increases in relevant learning have been ascribed to
subjects' pre-criterion exposure to adjunct questions, which
are also used to evaluate relevant learning. This effect thus
may simply be a reflection of increased practice.
Increases in incidental learning have been discussed as
being due to: 1) subjects learning to discriminate crucial
aspects of text, and 2) a backward, cognitive review of the
pertinent textual material, initiated by the adjunct
question. Clearly, incidental learning is the more intriguing
of these two general learning outcomes.
An implication of previous findings is that incidental
learning from ongoing classroom lectures might be increased
by the presence of post adjunct-questions throughout lectures.
The central purpose of the present study was to directly
investigate that possibility.
Subjects were students enrolled in each of three separate
sections of an introductory educational psychology course.
2Student schedules determined the assignment of students to
sections, each of which was randomly designated as either
the lecture, question, or review condition.
Data cti five aptitude scales was collected in order to
explore for possible aptitude x treatment interactions.
These aptitude measures were manifest anxiety, letter-span,
vocabulary ability, locus of control, and IQ.
Each section met for two fifty-minute lectures per
week. The aptitude scales were administered prior to the
experimental period, which consisted of nine consecutive
class meetings. The same content was covered in all sections.
Prior to each lecture four adjunct questions and four
incidental criterion questions were constructed. While
subjects in all conditions were presumably presented with
essentially identical lectures, the conditions differed in
terms of meeting time, the presence or absence of adjunct
items, and, where adjunct items were present, whether post
questions or post review-statements were used. The lecture
condition met in the morning and was taught as a traditional
lecture course. The review and question conditions each
met in the afternoon and included the presentation of
either review statements or adjunct questions following
each ten-minute segment of lecture. All conditions were
taught by the experimenter. An appropriate course exam,
administered after the final experimental lecture, provided
relevant and incidental criteria.
3Contrary to expectations, results indicated that the
lecture condition was significantly higher than both the
review and lecture conditions on incidental exam performance.
These two latter conditions did not differ significantly.
An examination of subjects' backgrounds and aptitudes
indicated that the lecture condition was anomalous and hence
not useful for between-condition comparisons.
Opposite, nonlinear relationships between manifest
anxiety and learning performances were indicated for each
condition. This result was interpreted as indicative of
the relevance of that construct to classroom-instruction
research.
In view of the problems of initial differences and
meeting time the results were inconclusive. Suggestions
were made for further research.
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Background and Purpose
Many laboratory studies have examined the effects of
the presence of adjunct items (review statements or questions)
in passages of prose material. Typically, the learning of
material both relevant and incidental (in content) to
adjunct items has been evaluated. Investigations have
included tests of the effects of item position (either
preceding or following relevant text), item pacing (the
amount of text between question), incentive, different types
of adjunct items (review statements, factual questions, or
application questions), modes of presentation, and arousal
properties of adjunct items. Studies have usually been
multidimensional, investigating at least two of these
dimensions
.
A consistent finding is that the learning of material
relevant to adjunct items (relevant learning) is increased by
the presence of questions either shortly before or shortly
after the pertinent text. This is not surprising in view
of the fact that the adjunct questions (to which experimental
subjects are exposed during the course of instruction) have
typically constituted the criterion measure by which relevant
learning has been evaluated. Any increment in learning can
be explained as simply being due to an exposure to the
questions and any resultant cognitive processing of relevant
information during instruction.
2More intriguing, however, from both a psychological and
a pedagogical perspective, is the less consistent but
repeated finding that the presence of questions shortly
after each paragraph of textual material increases the
learning of material that is independent, in content, of
the adjunct questions (incidental learning). Dr. E. Rothkopf,
one of the leading investigators, has suggested that post
adjunct questions exert a “forward-shaping" influence and
that subjects learn to attend more to appropriate portions
of the textual material. This includes both relevant and
incidental text like that cued by the question. An
alternative explanation offered by several other investigators
is that post questions initiate a backward cognitive review
of preceding textual material. This cognitive review is
presumed to include and facilitate both relevant and
incidental learning.
In either case, one implication of the post-question
effect is that learning outcomes of classroom lectures
might be heightened if post adjunct-questions were presented
throughout lectures. In terms of this perspective, a
limitation of previous studies is that they have been
laboratory-type and hence only remotely approximate to
classroom lecture situations. Despite the obvious
differences between laboratory and classroom situations,
however, both present somewhat similar types of prose
materials to subjects who know they are to be later tested
on that material. There is thus some reason to expect that
3post adjunct questions in classroom lectures would increase
relevant and incidental learning outcomes.
Accordingly, the central purpose of the present study
was to directly examine whether or not the use of post
adjunct -quest ions throughout classroom lectures would
increase incidental learning. Previous research deemed most
relevant to this concern are studies that have examined
the effect of the presence of post ad junct-questions on
incidental learning.
4Review of Previous Research
Previous research has varied in terms of whether or
not the instructional materials and/or adjunct items were
presented in oral or written form. In view of the obvious
relevance of this dimension to the present study, the
following review has that focus.
Written Instruction with Written Adjunct Questions
Hershberger (1964) examined the effects of questions
following text and of typographical cues, such as underlining,
embedded within the text. The between-subject conditions
relevant here differed in terms of the presence or absence
of each of post questions and typographical cues in the
instructional material. In addition, if subjects in the
question conditions could not properly respond to questions
they were instructed to reread the appropriate passage
until they could do so. The results indicated that the
presence of post questions facilitated only relevant
learning, and that the presence of typographical cues
interfered with incidental learning.
The result that incidental learning was not facilitated
by the presence of post questions is atypical and is perhaps
due to subjects being able to reread passages after seeing
the adjunct items. This aspect of the Hershberger (1964)
study differentiates it from others.
The result that the presence of typographical cues
interfered with incidental learning suggests that they may
5have served to focus subjects' attention while reading
toward relevant and away from incidental material.
Rothkopf (1966) provides some indication that the
presence of post adjunct
-quest ions may increase incidental
learning. This study examined the effects of the following
seven conditions on relevant and incidental learning;
1) SBA
.
questions inserted shortly before relevant text,
with answers; 2) SB; questions inserted shortly before
relevant text, no answers; 3) LBA; all questions and answers
inserted before the entire text; 4) SAA: questions inserted
shortly after relevant text, with answers; 5) SA; questions
inserted shortly after relevant text, no answers; 6)
Control group (C): no questions used; 7) Directed reading
group (DRG); same as the control condition except subjects
told to read very carefully and slowly. Prior to the
experiment, a transfer evaluation group (TE) completed one
form of the incidental criterion test, then studied the
adjunct questions until they could respond to all of them
correctly, and then took a parallel form of the incidental
test. No difference between pre and post-training
incidental learning was indicated. Thus, the incidental
test was shown to be independent of the specific content
in the adjunct questions.
Following an F-test which indicated significant
(p< .05) overall differences between conditions on the
incidental criterion test, t-tests were performed between
6particular pairs of conditions. The author reported that
the SA and DRG conditions were signif icantly higher than
the control on incidental learning. It was concluded that the
presence of post adjunct
-quest ions facilitated incidental
learning.
In a study designed in part to replicate the Rothkopf
(1966) result similar comparisons were made (Rothkopf &
Bisbicos, 1967 ). The same statistical procedures as used
in the 1966 study were employed, similar results were
evidenced, and similar conclusions were made.
In a recent review Ladas (1973) has criticized those
conclusions on the grounds that the use of t-tests as a
procedure for post-hoc contrasts results in an inflated
overall error rate. As cited by Ladas, Hopkins and Chadbourn
(1967) performed contrasts on Rothkopf' s (1966) data, using
the more appropriate Newman-Keuls procedure. The results
reportedly indicated no significant differences between
conditions. As stated by Ladas (1973), the results from
the Rothkopf & Bisbicos (1967) study were not reanalyzed
since pertinent statistics were not available. Thus,
criticisms of these two studies center on the inappropriate
use of multiple t-tests as a technique for post-hoc
comparisons and concomitant inflations of error rates.
Ladas concluded that the 1966 and 1967 studies do not provide
any support for the hypothesized facilitative effect of
the presence of post questions on incidental learning.
7The use of t-tests in performing contrasts is, as
Ladas points out, clearly inappropriate. As a result, the
error rates associated with those comparisons are
probably greater than as originally reported. Ladas'
conclusion is perhaps overly conservative, however, in view
of the repeated demonstration of that trend in each of
those studies, and in view of subsequent significant-effect
studies. Despite the aforementioned statistical problems,
the results of both studies suggest a weak but reliable
facilitative effect.
Bruning (1968) examined the relative effects of post
review-statements, post questions, and a non adjunct-item
control condition. The results of an overall F-test
indicated significant differences between conditions in terms
of incidental test performance (p< .01). The results of
contrasts, using the Scheff^ technique, indicated that the
question condition yielded significantly higher incidental
learning than did the review-statement condition (p< .01).
Comparisons were also performed, using multiple t-tests,
between the control condition and each of the experimental
conditions (of which there were four). These results
indicated, in addition, that the review condition was
significantly higher on incidental learning tnan the control
(two-tailed test, p< .02).
Aside from the obvious problems associated with the
use of t-tests, a design problem attenuates interpretation
of this latter result. Since a transfer evaluation
condition (see Rothkopf. 1966; page 5) was n°t employed,
differences between the control and each of the other
conditions may be due to a non-independence of relevant
and incidental items.
8
The comparison between the review and question
conditions attenuates this shortcoming in that direct
transfer between adjunct items and incidental test items
was, to some degree, equally possible. This difference
was shown to be significant with appropriate statistical
procedures, and provides support for the hypothesized
facilitation of the presence of post ad junct
-questions on
incidental learning. It should be added that Ladas (1973),
in the aforementioned critical review of this literature,
concurs with this conclusion.
Three recent additional studies, not mentioned by Ladas
(1973), in part compared incidental learning for a control
condition with that for a post adjunct-question condition
(Rothkopf, 1972; Rothkopf & Bloom, 1970; Watts & Anderson,
1971)* In each case it was reported that a post-question
condition was significantly higher than a control condition
on incidental learning. Other characteristics of those
studies are discussed below.
The Watts & Anderson (1971) study compared incidental
learning outcomes for a non-item control, a factual-type
post-question condition, and an application-type post-
question condition. Using appropriate statistical techniques,
the results indicated that the application-question
9condition was significantly highest on incidental performance.
A shortcoming of this study is that independence between
adjunct items and incidental-learning test-items was
not demonstrated. Thus it is possible that the difference
between the application-question and control conditions
may have been influenced by a direct transfer of information.
The comparison between the application and factual
adjunct-question conditions, which was significant and in
favor of application questions, attenuates this problem.
Both conditions used the same multiple-choice adjunct items
that differed only in terms of the correct alternative.
While factual information from the preceding paragraph
served as a correct response for the factual condition, a
novel example of the same underlying concept was the correct
alternative for application-type adjunct questions. Thus,
except for the correct alternative, both question conditions
had the same potential for direct transfer of information.
The difference between the two question conditions, thus,
indicates that the presence of applicat ion-type post-
questions significantly increased incidental learning.
The Rothkopf (1972) and the Rothkopf & Bloom (1970)
studies as well both suffer from a lack of a demonstration
of independence between adjunct questions and incidental
test items. In each case it is simply reported that items
were constructed so as to be independent of each other.
The possibility of dependence prevents unequivocal
10
interpretation. Unfortunately, those studies did not
include a review-statement condition, which, when used as a
question-condition control, somewhat controls for this.
An additional problem is that both studies employed
multiple t-tests as a technique for contrasts. The
inappropriateness of this technique has been discussed.
Unfortunately, neither study reported statistics necessary
for the performance of appropriate contrasts. In terms of
the Rothkopf & Bloom (1970) study, which consisted of one
control and two experimental conditions that, overall,
differed at a high level of significance (p< .01), this
problem is not serious. The Rothkopf (1972) study, however,
consisted of two control and four experimental conditions,
which differed overall at only p< .05. Obviously, the use
of multiple t-tests in this latter study is a more serious
concern.
In summary, seven studies have been reviewed which,
at least in part, attempted to examine the effect of written
questions inserted shortly after paragraphs of relevant
textual material on incidental learning. In that respect,
five of them have design and/or significance-level problems.
The Hershberger (1964) study, which did not yield a
significant post-question effect, allowed subjects to re-
read passages after seeing pertinent post questions.
The four studies with which Rothkopf is associated
(Rothkopf, 1966; 1972; Rothkopf & Bisbicos, 1967; Rothkopf
& Bloom, 1970) suffer from significance-level problems.
11
The seriousness of this factor varies with different overall
significance levels and with different numbers of conditions,
from study to study. In addition, the two most recent
studies (Rothkopf, 1972 and Rothkopf & Bloom, 1970) allowed
for the possibility of some dependence between adjunct
questions and incidental test-items.
The Bruning (1968) and the Watts & Anderson (1971)
studies both provide relatively uncompromised support for
the position that the presence of post adjunct questions in
written prose material increases incidental learning.
Appropriate statistical procedures were employed in each
case. While the more preferred empirical demonstration of
independence between adjunct and test items is lacking,
both employed control conditions which attenuate this problem.
All in all, the evidence suggests that the post-
question effect on incidental learning is somewhat tenuous.
Note however, that all but the Hershberger (1964) study
yielded at least higher mean incidental performance for
post-question condition subjects. This consistency across
studies suggests that the effect is somewhat reliable. It
may be that the presumed effect is small and/or that more
precise methodologies are necessary.
Written Instruction with Oral Ad.lunct Questions
The majority of studies examining the effect of
adjunct questions on learning from prose materials have
incorporated written text and written adjunct questions.
12
While this research may have direct implications for the design
of textbooks and other forms of written instruction, it has
relatively little direct transfer to classroom instructional
situations. Two previously-mentioned studies have begun
to extend the general findings to oral situations.
Rothkopf & Bloom (1970) also compared the effect of
written post-questions to questions asked orally. A total
of three conditions were compared: 1) written adjunct
questions: this condition was essentially identical to
shortly-after conditions used in a previously-reviewed
study (Rothkopf, 1966); 2) oral adjunct questions: this
condition differed from the first only in that questions
were presented orally to individual subjects by the
experimenter, who stood behind; and 3) control: no adjunct
questions. As previously mentioned, t-tests were performed
after evidencing a significant overall F. The results were
interpreted as indicating that both adjunct-question
conditions, which did not significantly differ from each
other, were significantly higher on incidental performance
than the control.
In a follow-up study, also previously mentioned,
Rothkopf (1972) attempted to determine whether or not
those (Rothkopf & Bloom, 1970) results were simply due to
the social proximity of the experimenter, who stood behind
subjects and asked adjunct questions. This study also
explored whether or not variable intervals between adjunct
13
questions would effect learning differently than would the
previously-used fixed interval. The six conditions were:
1) WR: written questions, regular interval; 2) WI: written
questions, irregular interval; 3) OR: oral questions,
regular interval; 4) 01: oral questions, irregular
interval; 5) SCR: this condition consisted of presumably
neutral questions, unrelated to the text, being asked by
the experimenter with regular intervals; and 6) NOEQ: no
adjunct questions. The same statistical procedures as in
the previous study were employed. The results were
interpreted as indicating that, with regard to incidental
learning, the oral question conditions were significantly
higher than the written question conditions, and that both
question conditions were significantly higher than the NOEQ
control. Central to the main purpose of the study, it was
reported that the OR condition was significantly higher
than the SCR condition. No difference between different
schedules of adjunct questions was indicated.
These results must be interpreted with the previously-
mentioned problems of possible direct transfer and of the
significance levels associated with these two studies in
mind. The problem of significance levels is perhaps less
serious in the Rothkopf & Bloom (1970) study than in the
Rothkopf (1972) study.
Noting these problems, both studies taken together
nevertheless suggest that an oral mode of adjunct-quest ion
presentation produces incidental-learning outcomes similar
14
to and possibly greater than a written mode. The results
also suggest that the degree of regularity of question
intervals is irrelevant to incidental-learning outcomes.
These two considerations are pertinent to the present study
in that adjunct questions in classroom instruction would be
most naturally presented orally by the instructor at
varying intervals.
Lecture Instruction with Written Adjunct Questions
Equally as important to the question of generalizability
to classroom instruction, Berliner (1970) examined the
effects of written adjunct questions in a lecture-instructional
situation. Subjects watched a 45-minute videotaped lecture
under instructions to either pay attention, take notes, or
respond to post questions (in booklet form) either every
2|-minute, 5-minute, or 15-minute lecture segment. There
were thus three post-question conditions and two control
conditions. Generally, the results indicated that all of
the question conditions and the notetaking condition were
significantly higher on incidental performance than the
paying-attention condition.
A problem with this study, similar to several other
adjunct-question studies, is that the criterion test was
not shown to be unrelated to the adjunct questions. It is
not likely that they were related, however, in view of the
non-significant difference between the question condition,
for which direct transfer was possible, and the notetaking
condition, for which direct transfer was not possible.
15
The results of the Berliner (1970) study thus imply that
the presence of adjunct questions in lectures significantly
increases incidental learning, as compared with a paying-
attention control. The non-significant differences
between the notetaking and question conditions is somewhat
bothersome, in view of the present purpose. Both paying
attention and notetaking are presumably integral components
of classroom lecture situations. Berliner discussed that
result in terms of the activating and hence attention-
producing aspect common to both the notetaking and question
conditions. The paying attention condition was discussed
as a relatively passive learning situation.
Summary and Hypotheses
Taken together, previous results suggest that the
presence of post ad junct-quest ions in written and oral
prose materials produces an increase in incidental learning.
The problems with several of the studies cited are offset
by the consistently higher mean incidental performance of
post-question conditions. This result and the similarity
of materials used in previous studies with those typical
of classroom lectures suggested the first and central
hypothesis of this study.
Hypothesis 1 . One expectation was that the presence
of post adjunct-quest ions throughout lectures in an ongoing
college course would increase incidental performance on an
appropriate course exam. More specifically and in terms of
the present study, the question condition was expected to
sr.nre sifmificantly higher on the incidental portions of a
16
midterm exam than both the lecture and review conditions.
The review condition was expected to score significantly
higher than the lecture condition. These, the experimental
conditions of the study, are discussed in detail in the
method section, which follows.
Hypothesis 2. A second expectation was that the
presence of post ad junct-quest ions throughout lectures in
an ongoing course would increase relevant performance on
an appropriate exam. This criterion has not been discussed
in the preceding review as it is peripheral to the central
purpose of the study and not very interesting, pedagogically
or psychologically. Any increase in relevant performance
due to the presence of adjunct questions might simply be
due to that pre-criterion exposure to questions. It was
included in the study since that data was to be collected
anyway as part of the exam, and as a further check on the
generalizability of previous laboratory findings to classroom
lectures. A quite consistent result of several laboratory
studies, some of which have been reviewed in the context
of incidental learning (e.g., Bruning, 1968; Hothkopf, 1966)
is that the presence of post adjunct-questions in prose
materials increases the retention of relevant material as
well. The second hypothesis, stated in the context of the
present study, involved the expectation of this previous
result generalizing to classroom lectures. More specifically,
it was hypothesized that the question condition would score
significantly higher on the relevant portion of the midterm
17
exam than both the lecture and review conditions, which
were not expected to differ.
The fact that large increases in incidental learning
have not been evidenced suggests the possibility of
aptitude x treatment interactions (ATI). Otherwise stated,
it is possible that conditions typical of adjunct-question
studies interact with certain individual differences with
minimal overall main effects. A recent review of the ATI
literature (Berliner & Cahen, 1973) indicates it to be a
fruitful methodology for instructional research. Accordingly,
each of the following four hypotheses, which were somewhat
exploratory in nature, involved interactions between
conditions and an aptitude variable.
Hypothesis 3 . A third hypothesis was that incidental
learning for students low in trait-anxiety would be
facilitated by the presence of questions throughout lectures.
This expectation was based on a study by Dowaliby &
Schuraer (1973), which indicated that a classroom situation
that required overt student participation more facilitated
learning than a lecture condition only for students low in
trait-anxiety. This result suggests that the expectation of
participating may have interfered with information processing
for high-anxious students. In terms of the present study,
it was hypothesized that low-anxious, question-condition
subjects would perform significantly higher on the incidental
portion of the midterm exam than low-anxious subjects in
either other condition. No differences between conditions
18
for high-anxious subjects were expected.
Hypotheses 4 and 5. These expectations each involved
the aptitude variables of Letter-span and Advanced Vocabulary,
respectively. In each case, it was hypothesized that the
presence of adjunct questions might serve a compensatory
function for subjects low in one or the other of these
traits. Specifically, it was expected that low Letter-span,
question-condition subjects would perform significantly
higher on incidental learning than low Letter-span subjects
in either of the other conditions, which were not expected
to differ. No difference was expected between conditions
for high Letter-span subjects.
Hypothesis 5 involved the same expected relationships
between conditions for low and high vocabulary-ability
subjects
.
Hypothesis 6 . The final hypothesis involved the
aptitude variable "locus of control". Rotter (1966)
describes internals as individuals who perceive reinforcement
as contingent upon their own activities. Externals are
described as being apt to ascribe reinforcement to chance.
In view of this distinction, and of the cueing and shaping
function of questions that previous findings imply, it was
expected that incidental learning for internals only would
be significantly increased by the presence of post adjunct-
questions in lectures. Specifically and for internally-
controlled subjects, the question condition was expected
to produce significantly higher incidental learning than
19
either of the other conditions, which were not expected to
differ. No difference between conditions was expected for
externally-controlled subjects.
20
Method
Subjects and setting
The subjects were students enrolled in three separate
sections of an introductory psychology course during the
fall semester of 1972. Student schedules determined the
assignment of students to sections, each of which was
randomly designated as either the lecture, question, or
review condition. At the outset of the semester the lecture,
question, and review conditions consisted of 43, 43, and 31
students, respectively. The course was advertised as a
traditional, semester-long course, and students were
unaware of their participation in the experiment for the
duration of the experimental period. The experimenter
taught all sections of the course.
Aptitude measures
Data on the following aptitude variables was collected:
1) Taylor Manifest Anxiety Scale (Taylor, 1953):
Subjects' scores on this scale provided a measure of trait-
anxiety. This construct is discussed as "emotional-
reactivity potential" (see Spence, 1958) and. is interpreted
here as such. The indicated test-retest reliability
estimate of .88 was based on an intertest interval of four
weeks
.
2) Letter-span test: This test was designed as a
measure of short-term memory ability. Spans of three to
twelve random letters were presented in ascending order of
21
length at a rate of one letter per second via a tape
recording. The largest span that an individual was able
to immediately, exactly reproduce can be interpreted as
some indication of his short-term memory ability.
3) Advanced Vocabulary test (French, Ekstrom, &
Price, 1963): This test consists of a total of 36
4-alternative multiple-choice items evaluating subjects'
comprehension of the english language.
4) Internal-External Scale (Rotter, 1966 ) : Subjects'
scores on this scale provided a measure of locus of
control. Extreme scorers on this scale are generally
classified as having either an internal (low scorers) or
an external (high scorers) locus of control. The median
reported split-half reliability estimate is
.70, which
indicates sufficient internal consistency.
5) Otis Quick-Scoring Mental Ability Test (Otis, 1954):
This scale provided a measure of general mental ability
or IQ and has a published split-half reliability estimate
of .88.
Design and procedure
Each section met for two 50-minute lectures per week.
The aptitude measures were administered during the first
week of class for each section. This insured that these
variables would reflect individual differences independent
of treatment effects. The same content was covered and the
same sequence of three topics was followed in all sections.
22
The stated and implied format of all sections was lecture,
and student discussion was not encouraged. There was a
five-minute period at the close of each meeting during which
questions relevant to that period were solicited and
responded to. The experimental period consisted of nine
lectures, beginning with the first lecture on Sept. 25 and
terminating on Nov. 2. A summary of the sequence of
experimental events for the entire experimental period is
provided in Table 1.
Criterion measures and adjunct questions . Prior to
each lecture four pairs of completion-type questions were
generated. Each pair was relevant to material covered in
different segments of each lecture. Each member of each
pair was constructed so as to presumably be independent of
the other (member) in terms of knowledge required for
correct responding. It should be noted that independence
of relevant and incidental items was not empirically
established in the present situation as in the Rothkopf
(1966; see also page 5) study. The ongoing nature of the
treatments and time constraints precluded that possibility.
A reasonable approximation to the more preferred empirical
demonstration of independence is the use of a control group
wherein the adjunct questions with answers are presented as
statements (Ladas, 1973). The review condition in the
present study (discussed below) had this characteristic.
Any direct transfer effects between relevant and incidental
23
Table 1
Summary of events for the experimental period
Date Day Event
Sept. 18 Mon. Course introduced
Sept. 20 Wed. Manifest anxiety, vocabulary
ability, and locus of
control tests administered
Sept. 21, 22 Thurs
. ,
Pri
.
IQ, letter-span tests
administered
Sept. 25 Mon. Treatment day 1
Sept. 27 Wed. Treatment day 2
Oct. 2 Mon. Treatment day 3
Oct. 4 Wed. Treatment day 4
Oct. 11 Wed. Treatment day 5
Oct. 16 Mon. Treatment day 6
Oct. 18 Wed. Treatment day 7
Oct. 25 Wed. Treatment day 8
Oct. 30 Mon. Treatment day 9
Nov. 2 Thurs
.
Criterion test administered
24
questions should be somewhat similar for the post-review
and the post-question (also discussed below) conditions of
the present study.
Every other pair in sequence was alternately either
factual or application-type. While the factual questions
required specific information presented in the preceding
segment as a correct response, correct responding on the
application questions required an integration and/or
application of information just presented. The inclusion
of a balanced number of each of these types of questions
allowed an examination of each of factual and application-
type learning outcomes.
One member of each pair thusly constructed was
randomly selected and used as an adjunct question. The
members of pairs that were used as adjunct questions also
provided a measure of relevant learning. The members of
pairs that were not selected as adjunct-questions
comprised a measure of incidental learning. Appendix A
provides a listing of these questions with exemplary
responses
•
Conditions . While subjects in all conditions were
presumably presented with essentially identical lectures,
the conditions differed in terms of the presence or absence
of adjunct items and, where adjunct items were present,
whether post questions or post review-statements were used.
An unavoidable difference between the conditions was time
of day for class sessions and hence, the order in which
25
they were taught by the experimenter. The following
definitions more specifically point up differences between
conditions
.
Lecture condition: this section of the course met at
11:15 A.M., and was introduced and taught as a traditional
lecture course.
Review condition: this section met at 2:30 P.M.
On the first day of class the instructor told students that
directly following each five to ten-minute segment of
lecture he (the instructor) would state a review statement
relevant to the preceding five to ten-minute segment of
lecture. Examples were provided at that time so that all
students would be fully aware of the situation prior to the
onset of the experimental period. Consistent with this
description, the completion-type questions which were
designated as adjunct questions were presented by the
instructor in completed form as review statements.
Question condition: this section met at 3:35 P.M.
On the first day of class the instructor told students that
directly following each five to ten-minute segment of
lecture he (the instructor) would state a completion-type
question relevant to the preceding segment of lecture,
pause for approximately ten seconds, and then randomly
designate a student to respond. In order that all students
present would equally expect to be called upon to respond
to each question presented, the instructor explained that
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this random designation was to be with replacement. This
concept was briefly discussed and examples presented at that
time to insure that all students would be fully aware, prior
to the onset of the experimental period, of the situation.
The actual treatment for this condition was consistent with
the above description. The completion-type questions which
were randomly drawn from pairs were presented as post
adjunct-questions
.
Thus, the conditions differed in terms of the order
taught and the time of day as well as in terms of the
presence or absence of either review or question-type
adjunct items.
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Results
The number of students enrolled in the lecture, question,
and review conditions for the entire experimental period
was 41, 38, and 31, respectively. The criterion measure,
presented as a major course examination, was administered
to students in all conditions simultaneously in a large
lecture hall. All students who did not take the exam at
the scheduled time (i.e., those who took a makeup exam)
were deleted from the experimental sample. This procedure
resulted in sample sizes of 32, 37, and 29 in the lecture,
question, and review conditions, respectively.
The scoring of the criterion measure was performed
blindly by the experimenter in order to avoid the
possibility of experimenter bias in the scoring procedure.
Item responses were awarded up to 3 points each as they
approximated the exemplars provided in appendix A. Thus,
for each subject, a total criterion-test score of 216 was
possible. Appendix B provides a listing of the aptitude
and criterion scores for the experimental sample. Tables
of means and standard deviations are provided in appendix C.
Since the criterion test consisted of open-ended
questions, the reliability of the scoring procedure was in
question. Tests of 30 subjects (approximately 10 per group)
were randomly sleeted and scored independently and blindly
by the experimenter and an assistant. The interrater
reliability estimate calculated on this data (r=.99)
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indicates that a reliable scoring technique was employed.
In order to assess the internal consistancy of the
criterion instrument odd-even, split-half reliability
estimates were calculated. The results, reported in
appendix C, Table C.2, indicate that the criterion test
was sufficiently reliable. The estimates range from .80
to .92 with a median of . 85 .
Preliminary Considerations
One preliminary consideration was whether or not the
conditions systematically differed in terms of class
attendance. If such a difference did occur, valid
interpretations of results might be difficult. Table C.l,
appendix C provides a listing of the relative frequency
and percent of attendance for each condition for each of
the nine experimental lectures. The results of a Pearson
chi-square test of association (Hays, 1963 ; p. 589 )
performed on this data indicated no relationship between
conditions and lectures in terms of attendance (chl-square=
1.43, df=l6, p> .50). This result indicates that conditions
did not systematically differ in terms of class attendance
over the experimental period.
A second consideration was whether or not there were
different effects for subjects asked and subjects not asked
particular adjunct questions. A major presumption of
this study was that all subjects within the question
condition would equally expect to be called upon for all
questions and that this expectation would be present during
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and for a brief period following question presentation.
Any resulting cognitive processing of pertinent material
should therefore not be related to whether or not a subject
was called upon to answer. A comparison of the relative
frequency of correct responding on all relevant test items
for all subjects in the question condition (p=. 54 ) with
that of correct responding on particular relevant test
items for particular subjects called on to answer those
items in class (p=.55) provides some support for this
presumption. The fact that relevant learning did not differ
as a result of being called on implies, within the present
context, that overt and covert responding yielded similar
results
.
A last and perhaps most important preliminary
consideration was whether or not the conditions differed
in terms of the available background and aptitude data.
The results of an examination of students* major fields
of study indicated that essentially two general majors,
physical education and arts and sciences, were represented.
The relative frequency and percentage of each of these
majors per condition is reported in Table 2 and displayed
by Figure 1. Note the disparity between the lecture and
each of the other conditions. Students in the question and
review conditions each were approximately equally distributed
as physical education and arts and science majors. In
contrast, over 79 percent of the students in the lecture
condition were arts and science majors; less than 11 percent
30
Table 2
The percent of students in major fields of study
for each condition
Condition
Lecture Question Review
Major f/n % f/n % f/n %
Physical Education 3/2 9 10.34 16/29 55.17 13/29 44.83
Arts and Sciences 23/29 79.31 12/29 41.38 13/29 44.83
Other 3/29 10.34 1/29 3. 45 3/29 10.34
PERCENT
STUDENTS
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FIG. I. The percent of students in major
fields of study for each condition.
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were physical education majors.
Between-condition analyses of variance with each of the
aptitude variables as the dependent measure were performed.
For the purpose of these and subsequent ANOVAs 3 and 8
subjects were randomly deleted from the lecture and question
conditions, respectively. This procedure resulted in an
equal number of subjects per condition (n=29) which
facilitated the analyses. The results are summarized in
Table 3.
A significant difference in terms of previous psychology
courses (p< . 05 ), and trends in terms of vocabulary ability,
locus of control, and IQ (ps< .15) are indicated. No
differences are indicated in terms of manifest anxiety
and letter-span (ps> .15). An examination of the means
reported in Table 3 indicates that in each case one of the
conditions differed from the other two which were essentially
equal. The mean IQ for the lecture condition was over 4
points higher than those for the other conditions. On the
average, subjects in the question condition had previously
taken over 1 more psychology course than those in the other
conditions. The review condition was lower in vocabulary
ability and higher (and hence, more external) on locus of
control than the other conditions.
Taken together, these results indicate that there were
initial differences between the conditions in terms of
subjects' backgrounds and aptitudes. The lecture condition
was largely composed of arts and science majors and was, on
p<
.15;
**p<
.05
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the average, higher in IQ. The question condition was
approximately equally composed of physical education and
arts and science majors who had, on the average, taken
relatively more previous psychology courses. The review
condition was also approximately equally composed of
physical education and arts and science majors who had, on
the average, a relatively external locus of control.
Analysis of covariance was considered and rejected as
a possible solution to these problems. The data failed to
meet two assumptions of that model, those of no initial
differences between conditions on covariates and
homogeneity of regression slopes (Glass, Peckham, & Sanders,
1972). These and formerly-reported differences between
conditions in terms of time of day and order taught by the
same instructor result in difficulties in interpretations
of results.
In summary, the results thus far indicate that reliable
scoring procedures and criterion instruments were employed.
In addition, the results suggest that class attendance was
not differentially affected by conditions, and that all
subjects in the question condition may have covertly
responded similarly to adjunct questions, whether or not
they were designated to respond. An additional finding
was that conditions differed in terms of background and
aptitude variables. This latter result is troublesome and
qualifies interpretations of the data. Tentative
interpretations which incorporate these non-experimental
differences are offered subsequent to the reporting of the
experimental results*
Tests of Hypotheses
A total of six ANOVAs were performed. One employs
the entire experimental sample (with randomly equallized Ns)
and is of the design: Condition (lecture, question, review)
x Unit of instruction (1, 2, 3) x Question-type (factual,
application) x Type of learning (relevant, incidental).
Condition is the only between-subject variable; unit of
instruction, question-type, and type of learning are within-
subject variables. This analysis provided tests of
hypotheses that did not involve an aptitude measure.
Each of the other five ANOVAs employed data from
subjects scoring either in the lower or upper condition
quartiles on each of the five aptitude measures. These
analyses are thus based on a total of 14 subjects per
condition (7 per quartile) and are of the design: Condition
(lecture, question, review) x Aptitude (low, high) x
Unit of instruction (1, 2, 3) x Question-type (factual,
application) x Type of learning (relevant, incidental).
Condition and aptitude are between-subject variables, unit
of instruction, question-type, and type of learning are
within-subject variables. These analyses provide tests
of aptitude-related hypotheses.
Thus, the distinction between each of the six analyses
is in terms of the presence or absence of one of the five
aptitude variables as a second between-subject variable.
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For each ANOVA interactions between conditions and other
variables, excluding unit of instruction, were pertinent
to the purpose of this study. The unit-of
-instruction
dimension is uninterpretable because it is confounded with
subject matter, sequence, and delay of testing. This was
known and deemed unavoidable (since actual classrooms were
used) prior to the onset of the experiment. The purpose of
that dimension in the ANOVAs was solely to reduce error
variance for other comparisons. A summary table for each
of these ANOVAs is provided in appendix D.
Post hoc contrasts, using the Newman-Keuls procedure,
were performed where overall effects were significant (p< . 05 ).
Each of the experimental hypotheses and relevant statistics
are now discussed in turn.
Hypothesis 1
. It was expected that the question
condition would perform significantly higher on incidental
learning than would the review condition, and that the
latter would perform significantly higher than the lecture
condition. The Condition x Learning-type interaction term
from the non-aptitude ANOVA (see Table D.l, appendix D),
which provides a preliminary test of this hypothesis, was
significant (F=12.52, df=2/84, p< .01). Accordingly,
contrasts were performed on that set of means which are
reported in Table 4. A summary of the results of those
contrasts is reported in Table 5* Figure 2 provides a
visual display of that interaction. An examination of the
37
Table 4
The set of means from the Condition x
Learning-type interaction
Condition
Learning-type
Relevant Incidental
Lecture 9.88 10.29
Question IO.65 9.18
Review 8.98 8.66
condition:
relevant
vs.
incidental
NS
Relevant=Incidental
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FIG. 2. The set of moans from the Condition X
learning-type interaction.
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results indicates, contrary to expectations, that the lecture
condition performed significantly higher on incidental
items than either of the other conditions (both ps< .01).
The indicated difference between the question and review
conditions on incidental items was not significant (p> .05).
Hypothesis 2 . It was hypothesized that the question
condition would perform significantly higher on relevant
learning than both the lecture and review conditions, which
were not expected to differ. The set of means and contrasts
that were just reported in Tables 4 and 5, respectively, are
also pertinent to this hypothesis. Summarily stated, the
results from contrasts 1, 2, and 3, Table 5 indicate, as
expected, that the question condition was significantly
higher on relevant learning than either other condition
(both ps < . 05 )
.
Inconsistent with expectations, the review condition
was significantly lower on relevant learning than both the
lecture and question conditions (both ps < .01).
Hypothesis 3 . It was hypothesized that low-anxious
question-condition subjects would perform significantly
higher on incidental learning than low-anxious subjects in
either the review or lecture conditions, which were not
expected to differ significantly. The Condition x Anxiety
x Learning-type interaction from the ANOVA which
incorporated manifest anxiety as a concomitant variable,
reported in Table D.2, appendix D, provides an unqualified
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(for question-type) test of this hypothesis. As is shown,
that interaction was significant (F=3.85, df=2/36, p< .05).
That set of means is reported in Table 6 and displayed by
Figure 3* The results of contrasts performed on those
means are reported in Table 7.
Comparisons between the question and each of the other
conditions for low and high-anxious subjects in terms of
incidental learning are pertinent. Inconsistent with
expectations, the results of contrasts 4, 5, and 6, Table 7
indicate no significant differences between conditions for
low-anxious subjects. In addition, the high-anxious,
review condition was significantly lower than each of the
other conditions (ps< .01), and, in the question and review
conditions, low-anxious subjects were significantly higher
than high-anxious subjects. For the lecture condition, no
difference between low and high-anxious subjects is
indicated (p< . 05 ).
These results and the previously-reported difference
between the lecture and question conditions, overall, on
incidental learning, are seemingly contradictory and suggest
the presence of non-linear relationships between anxiety
and exam performances. An examination of mean exam
performances for all quartiles on anxiety, illustrated in
Figure 4, indicates, in resolution, opposite u-shaped
relationships for the lecture and question conditions, ror
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Table 6
The set of means from the Condition x Anxiety
x Learning-type interaction
Condition
Lecture Question Review
Manifest Anxiety Manifest Anxiety Manifest Anxiety
Learning-type low high low high low high
Relevant 9.45 7.86 11.52 10.45 9.21 8.52
Incidental 9.09 8.93 10.21 8.78 9.52 7.33
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the review condition, relatively linear, negative
relationships are indicated. Further analyses with four
levels of anxiety were considered and judged inappropriate
in view of the post-hoc nature of this result, the already
large number of partitions made on the set of data, and the
lack of precision in the present study. This result is
reported solely in resolution of the previously-mentioned
inconsistency in the results.
The Condition x Anxiety x Question-type interaction
from the same ANOVA, which provides qualified (for
question-type) tests of hypothesis 3, was also significant
(F=3.97, df=2/36, p< .05). That set of means is reported
in Table 8 and displayed by Figure 5* The results of
contrasts performed on those means are reported in Table 9.
In terms of factual-type questions, the high-anxious
review-condition subjects were significantly lower than
those in the question condition. Additionally, low-anxious,
review-condition subjects were significantly higher than
high-anxious, review-condition subjects (ps< .01). Other
differences on factual-type questions were not significant
(ps > .05)
.
In terms of application-type questions and low anxiety,
the question condition was significantly higher than each of
the other conditions (ps< . 05 ). In terms of high anxiety,
the question condition was significantly higher than the
lecture condition (p< #05). No other differences were
significant (ps> . 05 ).
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Table 8
The set of means from the Condition x Anxiety
x Question-type interaction
Question-type
Condition
Lecture Question Review
Manifest Anxiety Manifest Anxiety Manifest Anxiety
low high low high low high
Factual
Application
9.40 8.76
9.14 8.02
10.67 9.36
11.07 9.88
9.98 7.33
8.76 8.52
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Hypothesis 4. It was hypothesized that the question
condition would produce significantly higher incidental
learning than either of the other conditions only for low
Letter-span subjects. The ANOVA involving Letter-span as
an aptitude variable, summarized in Table D.3, appendix D,
provides tests of this hypothesis.
The Condition x Letter-span x Learning-type interaction
term, which provides an unqualified test of this hypothesis,
was not significant (F=1.91, df=2/36, p> . 05 ).
The Condition x Letter-span x Question-type term
which provides a qualified (for question-type) test, was
significant (F=3.43, df=2/36, p< .05). The results of
contrasts performed on this set of means, which are reported
in Table 10, are reported in Table 11. Figure 6 provides a
visual display of those means. These results indicate no
significant differences in exam-performance between the
lecture and question conditions at both levels of letter-span
and for each type of question (see contrasts 2 and 5,
Table 11; all ps > .05).
The source of the interaction is indicated by the results
of contrasts 1, 3, 4, and 6 in Table 8. Summarily stated,
these results indicate that the review condition was
significantly lower than the other conditions in all cases
except for factual questions for low letter-span (all ps
<
.05). For those subjects factual learning was not
significantly different than that of the other conditions
(all ps > . 05 )
.
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Table 10
The set of means from the Condition x Letter-span x
Question-type interaction
Condition
Lecture Question Review
Letter-span Letter-span Letter--span
Question-type low high low high low high
Factual 10.74 10.69 9.52 10.71 9.48 7.86
Application 10.38 10.14 10.40 10.62 8.33 8.52
low
letter-span:
NS
Question=Lecture
5)
Question
vs.
Lecture
(application
questions)
high
letter-span:
NS
Quest
ion=Lecture
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Hypothesis 5 , Similar to hypothesis 4, it was expected
that the question condition would produce significantly
higher incidental learning than either other condition only
for low vocabulary-ability subjects. The ANOVA involving
Vocabulary Ability as a concomitant variable provides tests
of this hypothesis. A summary of this ANOVA is provided in
Table D.4, appendix D. As is shown, all of the pertinent
statistics (i.e., those involving Conditions and Vocabulary
Ability) were non-significant (all ps> .05).
Hypothesis 6 . The final expectation was that the
question condition would produce significantly higher
incidental learning than either other condition only for
internally-controlled subjects. The ANOVA incorporating
Locus of control as an aptitude variable, summarized in
Table D.5, appendix D, provides tests of this hypothesis.
As is shown, none of the pertinent statistics (those
involving Conditions and Locus of control) were significant
(ps> .05). A trend, however, involving the Condition x
Locus x Learning-type interaction term, is indicated
(p< .06). Accordingly, contrasts were not performed on
that set of means, which are reported in Table 12. Figure 7
provides a visual display of that set of means. Note the
relative disparity between relevant and incidental learning
for internals in the question condition. Differences
between relevant and incidental learning for externals in
that condition and for both internals and externals in each
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Table 12
The set of means from the Condition
x Locus x Learning interaction
Condition
Lecture Question Review
Locus Locus Locus
Learning int. ext. int . ext
.
int
.
ext.
Relevant 11.64 7.95 12.57 10.19 8.95 8.59
Incidental 11.52 8.64 10.47 9.95 8.86 7.78
?!G.
7.
The
set
of
means
from
the
Condition
X
Locus
X
Learning-typo
interaction.
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of the other conditions are relatively minimal. This
result is not consistent with expectations.
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Discussion
The central purpose of this study was to examine
incidental learning outcomes for each of a lecture, question,
and review-type method of classroom instruction. In view
of the results of previous adjunct-item (laboratory) studies,
the question condition was expected to perform significantly
higher than the review condition, which was expected to
perform significantly higher than the lecture condition.
Contrary to these expectations, the lecture condition
was significantly higher on incidental learning than both
the question and review conditions, which did not differ
significantly. This result at first suggests that the
presence of adjunct items (review or questions) may have
interfered with incidental exam performance. In this view,
there is at least one more specific interpretation, which
is in consideration of the cueing function that adjunct
items may have served.
The presentation of adjunct items may have shifted
subjects' attention in class and/or in studying for the exam
toward relevant and away from incidental material. Attention
in class and/or exam-preparation focus was presumably equally
distributed across relevant and incidental material for the
lecture condition, for which adjunct items were not present.
A problem with this interpretation is that it is
inconsistent with the relevant performance of the review
condition, which was significantly lower than that of the
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lecture condition. It is difficult to imagine how the
presence of review statements could have interfered with
the learning of review-relevant material.
A more plausible explanation involves a consideration
of the known non-experimental differences between the
conditions. Those results suggest that the lecture condition
was anomalous in terms of several variables.
The lecture condition was primarily composed of
arts and science majors and, on the average, was noticably
higher in IQ than either of the other conditions. The
question and review conditions were each composed of an
approximately equal number of arts and science and physical
education majors. In view of the reasonably high, positive
relationship between IQ and learning performance in the
present study (median r=.55, P< *01), and the presumed
similarity of the present course and other arts and science
courses, those differences due to sampling bias may in part
account for the differences in performances between the
lecture and other conditions.
In a similar way, the conditions also differed in terms
of meeting time and, concurrently, order taught by the same
instructor. The lecture condition met at 11:15 A.M. and
was the first presentation of each of the experimental
lectures. The review and question conditions each met at
2:30 and 3 : 35 P.M., respectively, and were the second and
third sections of the day taught, respectively. These
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differences in meeting time and order taught might also in
part account for the relatively high performances of the
lecture condition, for which both the instructor and students
were possibly more fresh and alert than in either other
condition.
These considerations compromise the usefulness of the
lecture condition as a control for between-condition
comparisons. Comparisons between the question and review
conditions are more appropriate in view of the similarity
of these conditions on those non-experimental variables,
and, additionally, in view of the fact that the use of the
review condition somewhat controls for the possibility of
direct transfer from relevant to incidental items.
The relevant and incidental performances of the review
and question conditions are also consistent with this
interpretation. As expected, the question condition was
significantly higher than the review condition on relevant
learning, and a trend (p< .10) in that direction was indicated
for incidental learning. This latter result might be
interpreted as indicating a weak facilitative effect of the
presence of post questions on incidental learning. A problem
with this interpretation is that the review statements
only somewhat controlled for possible transfer effects,
which would be expected to differ according to degree of
relevant learning. In view of the indicated significantly
higher relevant performance of the question condition, the
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observed trend in that direction on incidental performance
might simply be reflecting resulting differences in
transfer.
Interpretations of learning performances for subjects
at each extreme of each aptitude variable is difficult for
the same reasons as mentioned above. In addition, manifest
anxiety was shown to be nonlinearly and differently related
to relevant and incidental performances for each of the
conditions. The presence of different types of relationships
would seem to indicate different learning outcomes for each
condition, irrespective of other previously mentioned
problems. It is an extremely tenuous result, however, in
view of the total unexpectedness of it, and, more importantly,
in view of the fact that psychological interpretations of the
differences in relationships are not clear. Thus, the
indicated different relationships between manifest anxiety
and each of relevant and incidental performance, at best,
suggest the possible importance of that aptitude in classroom-
instructional research.
The performances on each of the factual and application-
type criterion questions (each set of which were each
equally composed of relevant and incidental items) for low
and high-anxious subjects in the question and review
conditions indicate that the presence of questions
significantly increased some relevant and incidental
performance for some subjects. Significantly higher
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performance on factual questions was noted only for high-
anxious subjects in the question condition. Conversely,
significantly higher application-question performance was
indicated only for low-anxious subjects in the question
condition. Otherwise stated, the presence of adjunct
questions significantly increased both factual-learning
outcomes for high-anxious subjects, and application-learning
outcomes for low-anxious subjects.
The basic distinction between factual and application-
type questions was in terms of information necessary for
correct responding. While all information necessary for
correct responding to factual questions was presented as
lecture content, correct responding on application-type
questions necessitated either or both of an integration
and/or application of lecture material. In view of this
distinction, and in terms of Blooms ( 1971 ) taxonomy, the
application-type questions should have been more difficult
than the factual-type questions. The mean performances
for each type of question for each condition do not bear
this out. Factual and application-type learning outcomes
essentially did not differ. In view of this outcome and
the problem of possible transfer, interpretations of the
different results at different levels of anxiety are not
apparent
•
The results involving letter-span (LS) as an aptitude
variable indicated that high LS subjects in the question
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condition were significantly higher than those in the review
condition on both factual and application-type questions.
Low LS-subjects in the question-condition were significantly
higher than those in the review condition only on application-
type questions. No difference between low LS-subjects on
factual questions was indicated. Additionally, for the
review condition and in terms of factual learning, low LS-
subjects were significantly higher than high-LS subjects.
These results were not expected and a plausible interpretation
is not apparent. It is difficult to imagine how a high
letter-span might have interfered only with factual learning
only for the review condition.
A final result involved locus of control as an aptitude
variable. An unexpected trend indicated that relevant
and incidental learning were markedly disparite only for
internally-controlled subjects in the question condition.
For those subjects, mean relevant learning was substantially
higher than mean incidental learning. This result is
consistent with the view that internals are more influenced
by cues than externals. In the present study those results
from the question condition suggest that internals may have
been more influenced by questions than externals. This
presumed influence may have manifested itself on classroom
and/or exam-preparation focus such that internals focused
more on relevant and less on incidental material than did
externals. This result is only a trend, however, and for that
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reason contrasts were not performed. It does suggest the
possible importance of the locus-of-control construct
to classroom instructional research, where subjects
determine a great deal of there course-relevant activities.
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Conclusions and Implications
The results of the present study generally do not
support the hypothesis that the presence of post adjunct-
questions in classroom lectures increases incidental exam
performance. The few supportive aptitude-related results
are inconclusive in view of the uncontrolled-for differences
between the conditions, the absence of a sufficient control
for possible transfer effects, and the large number of
effects examined. The occurrence of these problems, however,
illuminates several concerns for this area of research.
Perhaps most importantly, steps should be taken at
the onset of the study to detect possible non-experimental
differences between conditions. The more preferred random-
assignment or matching procedures available to laboratory
studies are generally not possible in ongoing situations.
Variables of interest here include logistical concerns such
as scheduling, and students' backgrounds and aptitudes.
Other situational variables may also be of interest.
Should initial differences be detected two alternative
courses of action would be to: 1) terminate the study, or
2) interpret the results in terms of initial differences.
While neither of these alternatives is desirable, each is
more desirable than the possibility of the presence of
unknown initial differences.
In particular for adjunct-item research, a transfer-
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evaluation procedure such as that employed by Rothkopf (1966)
is essential. This procedure entails an a priori empirical
development of independent adjunct and criterion items.
It is not the case, as Ladas (1973) suggests, that equivalent
review statements control for possible transfer effects.
Differences between question and review conditions in
relevant learning, usually in favor of a question condition,
would probably influence any transfer effect in the same
direction.
It is generally agreed that the post-question effect
is probably not large, if it exists at all (for example see
Ladas, 1973). For this reason more sensitive analytical
techniques than an analysis of variance, such as an analysis
of covariance, should be considered. It is noteworthy
that only the most recent studies with which Rothkopf is
associated employed this technique (Rothkopf, 1972; Rothkopf
& Bloom, 1970).
Also relevant to the size of the post-question effect,
pedagogy will probably not be advanced by an examination
of that effect per se . It is plausible, however, that
adjunct-item conditions might interact with as yet
unidentified aptitude variables. A detailed analysis of
the instructional situation in terms of subject demands must
precede and give rise to a knowledge of crucial aptitudes
in order for any interactive results to be meaningfully
interpretable.
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Criterion Test With Exemplary Answers
1. Q. The purpose of descriptive statistics is to:
A. Reduce and make data comprehendable.
2. Q. Descriptive statistics provides us with measures of:
A. Central tendency, dispersion, relationship.
3. Q. How is the median affected by the magnitude of
extreme scores?
A. Not at all.
4. Q. What is the median of the following set of scores:
8
,
1
,
6
,
12 ?
A. ?.
5. Q. Which measure of central tendency is most used in
psychology and education?
A. The mean.
6.
Q. Which measure of central tendency is appropriate if
we wish it to reflect the magnitude of all the scores
in a set of scores?
A. The mean.
7. Q. What z-score is equally as deviant from the mean as
a z-score of -1.96?
A . +1 • 96
•
8. Q. Given a mean of 100 and a standard deviation of 50
what z-score would correspond to a raw score of 125?
A . + * 5 •
9. Q. What scores in a distribution determine the magnitude
of the range?
A. The lowest and highest.
10. Q. Which measure of dispersion is based on all the
scores in a distribution of scores?
A. The standard deviation.
11.
Q. What proportion of the population would you say
has
an above average IQ?
A. .5.
12. Q.
A.
13. Q*
A.
What proportion
an average (i.e
mean) IQ?
.
68 .
of the population would you say has
,
within plus or minus 1 SD of the
f two variables are positively correlated
then low
cores on one should occur with what type of
scores
n the other?
ow scores.
14
. Q. What should a scatterplot of two highly correlated
variables look like?
A. A linear trend.
15. Q. A correlation coefficient of +1.2 between two
variables (x and y) indicates
A. An error in calculation.
16
. Q. Which of the following correlation coefficients is
most powerful? +. 69
,
-.72, +1.4, or 0.0
A. -.72.
17. Q. The validity of a test is indicated by how well it
correlates with
A. What it purports to measure.
18.
Q. A test is valid if it measures
A. What it purports to measure.
19.
Q. What does a person's score on a test that has a
reliability coefficient of zero indicate?
A. Nothing.
20.
Q. Given an unreliable test that you score 60 on, what
should you expect to score on this same test
(approximately) if you took it again?
A. Unpredictable.
21.
Q. If we know the mean and standard deviation of a test
what is the best prediction for an individual that
we can make?
A. The mean.
22. Q. If we know the relationship between a predictor
variable (x) and the variable we wish to predict (y)
,
what formula can we use to make the most accurate
prediction possible, based on a person's predictor
score (x)?
A * Zy“rxy * zx
23. Q. Given a correlation of .4 between SAT and GPA, what
GPA z-soore is predicted from an SAT z-score of +.2?
A. +.08.
24.
25 .
q. Given a mean GPA of 2.5 and a correlation between SAT
and GPA of .49, what is the best prediction we can
make about an individual's GPA?
A. 2.5.
Q. The psychological term for the food in Pavlov's
experiment is
A. Unconditioned stimulus.
26. Q. In Pavlov’s experiment, the conditioned stimulus was
A. A bell.
27. Q. It is reasonable to interpret the value that good
grades have for many students in terms of classical
conditioning. Presuming that peer group, parental,
and. teacher approval function as an unconditioned
stimulus, what is the conditioned stimulus?
A. Grades.
28.
Q. What should eventually happen if we take a person
who has been classically conditioned to salivate
to the sound of a bell and simply keep presenting
only that sound?
A. Extinction.
29.
Q. According to the law of effect, how does satisfaction
affect the likelihood of a response being emitted?
A. Increases it.
30. Q. The law of effect refers to a change in the likelihood
of a response being emitted as being due to
A. The history of consequences associated with that
response.
31. Q. According to operant principles, what effect should
shocking a rat each time it presses a bar have on
its tendency to barpress?
A. Temporarily suppress it.
32. Q. If you wish to extinguish a rat’s barpressing
response which has been conditioned using food as
a reinforcer, what procedure is appropriate?
A. Withold the food when the bar is pressed.
33. Q. What type of operant learning has taken place if
different responses are emitted in the presence of
different stimuli?
A. Discrimination learning.
34. Q. In operant conditioning, the schedule of reinforcement
that results in the greatest resistance to extinction
is
A. Partial.
35. Q.
A.
In terms of operant conditioning principles, what
procedure was used in the Madsen, becker, et al.
classroom study to increase the frequency of
appropriate behaviors?
Appropriate behaviors were reinforced.
36. Q. Presuming that praise is reinforcing and scolding
is punishing, how should teachers react to: 1)
appropriate student behaviors, and 2) inappropriate
student behaviors, so as to decrease the likelihood
of inappropriate behaviors being emitted?
A. Mildly scold or ignore inappropriate behaviors.
37. Q. In the Madsen, Becker, et.al. study, what effect
did baseline 2 have on the emission of inappropriate
responses?
A. They returned to the original rate.
38. Q. Pules, ignoring, and praise used either separately
or in various combinations provided conditions in
the Madsen, Becker, et.al. study. Of the conditions
used, which was most effective in reducing
inappropriate behaviors?
A. Rules and Ignoring and Praise.
39. Q. What do the results of the studies that shaped
attending behaviors suggest that you, as a teacher,
might do if your wish to increase the attending
behaviors of a particular student?
A. Reinforce attending behaviors.
40. Q. In terms of the principles of operant conditioning,
A.
why might a student not pay attention in class?
Paying attention has (does) not result in
reinforcement.
41
. Q. What criterion measures were used in the Chadwick and
A.
Day study?
Total work time, efficiency, and accuracy.
42. Q.
A.
What was the purpose of the Chadwick and Day study?
To test the effects of contingency management on
academic achievement.
43. Q. In the first part of the Chadwick and Day study,
tangible reinforcers (e.g., candy) were given to
students at the end of the day for points earned.
What psychological purpose was served by having the
teacher (instead of the aids) hand out these
A.
reinforcers?
To build an association between the teacher and
reinforcers
.
44. Q. What type of learning accounts for the finding that,
in the Chadwick & Day study, students apparently
A.
valued “points”?
Classical conditioning.
45 .
46.
47.
48.
49.
50.
51.
52.
53.
54.
55 .
0,. What was used in place of tangible reinforcers inthe second part of the Chadwick & Day study?
A. Social reinforcers.
Q. In the Chadwick & Day study, two conditions in
addition to baseline were used. In terms of
reinforcements used, how did the two conditions
differ from each other?
A. 1) oocial and tangible reinforcement inanged; 2)
only social manged.
Q,. In view of the results of the Chadwick & Day study,
if you wanted to increase the quality of your students'
work without simply increasing their practice
time, what could you do?
A. Make reinforcement contingent on efficient,
accurate work.
Q. In the Chadwick & Day study, the % of time at work
increased when receiving candy was contingent on
working. What psychological principle would have
predicted and accounts for this finding?
A. The Law of Effect.
Q. What was the purpose for which the first IQ test
was constructed?
A. To predict school success.
Q. What outcome measure was used by Einet and Simon
to validate the first IQ test?
A. Teacher judgements of student ability.
Q. What does an IQ of 115 indicate?
A. Norms are needed for interpretation.
Q. What IQ corresponds to a mental age of 15 and a
chronological age of 11?
A. 136.
Q. What is the relationship between IQ and school
success?
A. Depends on grade level; decreases with increasing
levels
.
Q. If we simply correlated IQ with occupational status
we would likely observe a positive relationship.
What other factor accounts for this relationship
and indicates that it is artifactual?
A. Educational achievement.
Q. Does the validity of an IQ test as a predictor of
school success change and if so, under what
circumstances and in what direction?
A. Validity decreases as grade level increases.
56. Q. iL!qUally_edUOated groups of 20 . 'w) , 60, and 80 year-olds were compared in terms of IQ what differences
would you expect to find?
A. None
.
57. Q. In general, what do compensatory education programsdo in an effort to boost a student's IQ or
scholastic achievement?
A. Hake up for social deprivations.
58. Q. What two assumptions of our educational system,
mentioned in class, have relevance to compensatory
education?
A. Average child concept, and social deprivation
hypothesis
.
59. Q. What physical evidence is there that at least some
types of human intelligence are genetically determined?
A. Turner's Syndrome.
60
. Q. What does the study of selective breeding of rats
imply in terms of the heritability of intelligence?
A. It may be influenced by heredity.
61
.
Q. What is the relationship between "degree of
relationship" and the correlation between people's
IQs?
A. Positive.
62. Q. What is the correlation in IQ between unrelated
A.
children reared together?
.20.
63. Q. Two couples each have a 3-month old daughter.
Couple "A" adopted their daughter; couple "B"
has their own "natural" child. Which couple may
most accurately predict their child's IQ and why
did you choose the one that you did?
A. B; IQ is genetically influenced.
64. Q. Melisa and Stefanie are 16 year-old monozygotic
(identical) twins. Their school administered an IQ
test recently. While Melisa seems to have done
well (Z=+2.0), Stefanie's answer sheet seems to
have gotten lost. Presuming that the correlation
between IQs of monozygotic twins is +.90, how
well would you expect Stefanie to have done?
A. + 1.8.
65. Q. Are there differences between Oriental Americans
and Whites in terms of IQ? If so, how do they differ?
A. The oriental mean is greater than the white mean.
66. Q
A
67 .
68 .
69 .
70 .
71 .
72 .
To what does Jensen attribute the finding that races
differ in terms of mean IQ?
Heredity.
.
What does the "Black American" line above indicate
in terms of the relationship between IQ, and %
white (genetic) contamination?
.
A positive relationship.
Presuming that IQ is not differentially affected^
by varying degrees of white genes , what should the
relationship between IQ and degree of white
contamination (genetic) be for a group of Black
American college students?
Zero.
Q. On what does Jensen base his inference that traits
which are hereditarily determined cannot be
influenced by environmental factors?
A. Heritability estimates.
o. How does the heritability of a trait relate to the
likelihood of it being influenced by the
environment?
A. It does not.
What does it mean to say that IQ and scholastic
achievement are invalid criteria for judging t e
effectiveness of compensatory education.
They are unrelated to the effects (if any) o
compensatory education.
On what evidence is Jensen's argument that
comoensatory education has failed based}
Gains in IQ or achievement have not been evidenced,
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Table B.l
^ptltude^nd^rUerlQii scores for subjects In the lecture condition
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number
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Manifest
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ability
Locus
of
Control
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Number
of
orevlous
psychology*
courses
Unit of Instruction
1 2 3
•
Collapsed
over
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type
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0
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ll,2 F 15 23 11 129 7 3 15 12 9 9 15 10 14 13 10 16 7 12 70 72
3 F 12 18 17 128 7 4 12 12 10 15 9 5 9 9 11 7 8 15 59 63
4 F 5 12 13 91 4 5 6 9 6 3 10 9 13 12 4 6 6 12 45 51
5 M 28 9 14 113 5 2 6 10 9 9 7 12 2 7 12 4 Q 12 45 54
7 K 10 13 10 111 6 10 9 14 6 12 8 9 9 12 5 7 9 12 46 66
9 1 F 24 21 13 128 6 4 18 18 12 12 16 16 15 16 18 15 16 18 95 95
ll 2 M 16 29 15 130 7 2 12 15 3 12 15 8 11 14 12 9 6 13 59 71
12 F 23 13 7 125 7 2 12 9 9 6 10 8 3 13 8 6 6 8 48 50
13 2 F 7 23 6 126 7 8 12 18 12 12 18 16 10 13 13 9 12 15 77 83
14 H 9 15 6 118 6 4 5 9 O 9 7 7 9 11 7 3 O 9 47 47
15 2 F 13 24 12 129 7 2 16 15 12 13 15 16 12 13 12 12 12 15 79 84
17 F 21 19 7 134 5 4 15 17 15 12 15 9 7 15 12 9 12 12 76 74
19 M 7 29 13 132 7 3 9 12 9 9 12 8 9 8 7 5 8 7 54 49
20 F 8 26 6 128 7 3 15 4 10 15 15 8 5 11 15 8 5 S 65 55
21 Pi 11 27 11 131 6 6 12 15 18 18 14 10 18 15 13 16 13 coCOr-H 99
22 1 * 2 F 22 18 11 112 6 12 8 18 7 8 12 12 5 13 14 13 7 12 56 76
23 F 26 22 10 112 6 2 3 10 6 6 11 5 6 6 10 3 7 S 43 39
24 M 16 25 10 112 5 9 15 15 9 15 12 8 9 12 13 11 14 S 72 70
25 F 9 28 6 129 6 5 18 18 18 18 18 16 12 15 13 16 15 15 94 98
26 2 F 16 16 12 133 5 2 18 17 13 15 18 9 13 15 11 12 15 13 88 81
282 F 11 26 7 118 7 4 12 18 15 12 15 11 11 13 14 10 15 CO ro 77
29 F 15 12 12 109 5 3 9 15 10 12 18 11 10 15 10 9 9 10 66 72
30 M 22 19 8 133 6 4 11 15 12 9 12 12 7 16 13 15 15 15 70 82
312 M 3 18 11 120 4 2 9 6 6 3 13 4 5 9 9 7 12
4
*vr\0rH 39
33 F 24 15 13 109 5 3
/
O 9 6 6 9 6 0 3 0 6 3 6 24 36
35 M 14 17 11 114 5 2 6 12 9 6 10 8 10 18 7 12 15 15 57 71
36 2 M 20 15 10 117 6 2 13 10 12 9 15 13 6 13 10 7 7 11 63 63
37 2 M 25 26 17 106 6 4 12 17 12 12 5 4 1 9 8 10 6 12 44 64
38 M 6 13 15 121 5 5 9 12 15 15 6 6 2 9 16 6 6 6 54 54
39 F 27 21 18 116 6 3 0 9 9 6 12 7 8 15 11 4 7 9 56 50
41
.
P 8 25 9 125 8 2 9 9 6 9 9 3 7 15 5 07 12 ( 48 51
42 2 M 21 7 16 100 7 3 0 1 5 0 6 0 1 2 4 0 1 4 17 7
1 Randomly deleted to equalize He for the analyses of variance.
^Randomly selected for Interrater reliability estimate.
Table B.l
1 Randomly deleted to equalize Ns for the analyses of variance.
Randomly selected for Interrater reliability estimate.
Aptitude and criterion scores
Table B.3
for subjects in the review condition
Aptitude Scores Criterion Scores
Unit of Instruction
Question-type Question-type Question-type
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Subject
number
Sex
Manifest
Anxiety
Vocabulary
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locus
of
control
GfM
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rcvious courses
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Factual
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Collapsed
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2 H 6 17 15 10? 6 2 6 3 3 6 7 5 1 9 7 3 6 3 30 29
3 1 M 28 15 14 123 6 6 9 15 11 12 12
'
7 8 9 9 6 7 6 56 55
4 H 17 17 11 123 4 3 9 18 9 12 13 6 4 9 6 7 4 6 45 58
5
1 M 13 13 7 114 5 4 9 16 12 12 9 4 4 13 6 0 4 7 44 52
6 M 21 19 17 127 4 5 6 0 12 12 10 7 4 9 7 5 4 6
00
--t
7 M 8 15 14 108 4 4 10 18 15 12 13 8 7 12 7 4 6 6 o
VOCO
V'V
8 1 M 14 14 9 104 g 3 9 10 9 o/ 7 6 4 9 3 6 2 4 34 44
9 F 11 21 4 131 5 3 12 12 7 12 8 12 8 15 9 7 10
c 54 67
10 M 15 10 15 101 5 3 10 12 4 7 7 9 13 5 6 3 6 46 39
11 M 13 17 17 111 6 2 15 4 9 9 12 4 3 9 9 6 9 9 57 41
121 F 27 9 19 102 5 2 5 7 9 6 6 5 7 7 4 3 6 5 37 34
13 M 21 30 13 126 3 3 ll 15 18 12 15 7 14 13 11 16 13 15 82 73
14 F 20 25 18 123 6 4 12 15 15 6 11 6 13 15 7 8 3 7 61 57
16 F 12 19 16 114 6 4 9 15 10 6 15 13 10 13 13 12 13 6 70 65
17 H 9 16 10 111 3 3 6 18 7 3 12 13 9 14 7 3 12 0 53 51
18 F 12 15 13 123 5 3 15 15 12 9 12 8 10 15 6 7 4 15 59 69
19 1 H 22 17 19 116 4 2 9 5 9 3 9 5 5 9
8 6 4 9 44 37
20 F 12 10 19 101 4 3 12 15 10 6 18 13 13 13 6 6
12 7 71 60
21 F 38 21 18 118 6 2 9 9 7 6 13 6 13 16 10 7
13 14 65 58
22 1 F 26 29 18 119 4 5 9 14 12 12 12 9 4 9
14 6 11 8 62 53
24 K 5 15 5 117 5 3 12 12 13 15 13
18 10 13 13 9 12 12 73 79
25 F 14 22 15 115 7 4 10 12 9 9 10 7
12 12 11 4 11 9 63 53
261 K 19 15 16 106 6 2 5 9 6 9 10 5 5 7 3
0 4 6 33 36
27 H 7 11 8 104 4 4 3 15 13 3 15 9 7
6 6 7 5 9 49 49
28 1 M 15 24 16 122 4 4 16 15 12 15 15
12 ll 12 12 9 9 15 75 78
29 P 30 13 9 114 9 3 12 15 18 15 15
10 15 12 7 10 13 10 80 72
30 F 27 14 17 109 7 6 0 6
0 6 4 l 6 7 3 12 6 35 19
31 F 23 13 13 127 6 2 0 0 3 3
6 0 6 6 4 0 4 3 23 12
1 Randomly selected for Interrater reliability estimate
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Descriptive Statistics
Table C.l
Relative frequency (f/n) and percent
Conditions
attendance
Question
%
100.0
100.0
92.1
89.5
81.6
81.6
76.3
84.2
81.6
Table C.2
Split-half reliability estimates* of the criterion measures
Condition
Question-type Lecture (n=32) Review (n=29) Question (n=37)
Factual .8637 .8845 .8367
Application .9173 .7982 .7964
Corrected by the Spearman -Brown Prophesy Formula; median
r= .8502
Table C.3
Means and SDs on each aptitude measure for each condition
Condition
Lecture (n=32) Review (n=29) Question (n=37)
Aptitude Mean SD Mean SD Mean SD
Manifest Anxiety 15.44 7.29 17.34 8.00 14.00 7.18
Vocabulary Ability 19.50 6.07 16.96 5.27 19.81 6.44
Locus of Control 11.16 3.45 13.59 4.35 11.57 3.83
IQ 119.97 10.61 115.48 9.13 114.46 10.87
Number of Previous
Psych, courses 4.03 2.51 3.31 1.67 4.49 2.76
Letter-span 6 • 00 .98 5.48 1.45 5.73 1.22
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Appendix D
Summaries of Analyses of Variance Results
Table D.l
between condition analysis of variance
Source df MS F
Conditions (C) 2 163.91 l
. 66
Subjects (S)/C 84 98.73
Units of instruction (U) 2 266.03 22.79*
CxTJ 4 24.17 2.07
SxTJ/C 168 11.6?
Question-type (Q) i 5.10
.75
CxQ 2 11.94 1.76
SxQ/C 84 6.78
Learning-type (L) 1 55.63 9.03*
CxL 2 77.16 12.52*
SxL/C 84 6.16
UxQ 2 104.83 16.63*
CxUxQ 4 4.84
.77
SxUxQ/C 168 6.30
UxL 2 14.26 1.94
CxUxL 4 14.68 2.00
SxUxL/C 168 7.34
QxL 1 364.64 37.00*
CxQxL 2 20.56 2.09
SxQxL/C 84 9.84
UxQxL 2 454.03 66 . 98*
CxUxQxL 4 3.43 .50
SxTJxQxL/C 168 6.78
*p< .01
Table D.2
Analysis of variance with anxiety as the concomitant variable
Source df MS F
Conditions (C) 2 127.93 1.42
Anxiety (A) 1 178.57 1.98
CxA 2 3.40
.04
Subjects (S)/CxA 36 90.29
Units of instruction (U) 2 57.87 4.17*
CxU 4 11.82
.85
AxU 2 5.29
.38
CxAxU 4 29.31 2.11
SxU/CxA 72 13.88
Question-type (Q) 1
.03 .00
CxQ 2 9.76 1.60
AxQ 1 14.67 2.40
CxAxQ 2 24.29 3.97*
SxQ/CxA 36 6.11
Learning-type (L) 1 34.57 5.82*
CxL 2 35.97 6.05**
AxL 1 .64 .11
CxAxL 2 22.87 3-85*
SxL/CxA 36 5.94
UxQ 2 40.56 5.66**
CxUxQ 4 4.70 • 65
AxUxQ 2 3.42 .48
CxAxUxQ 4 2.83 .39
SxUxQ/CxA 72 7.17
UxL 2 47.54 6.81**
CxUxL 4 14.01 2.01
AxUxL 2 6.90 .99
CxAxUxL 4 4.74 .68
SxUxL/CxA 72 6.98
QxL 1 180.96 19.82**
CxQxL 2 38.17 4.18*
AxQxL 1 2.03 .22
CxAxQxL 2 5.14 .56
SxQxL/CxA 36 9.13
UxQxL 2 251.26 33.15**
CxUxQxL 4 4.69 .62
AxUxQxL 2 5.60 .74
CxAxUxQxL 4 4.14 .55
SxUxQxL/CxA 72 7.58
Table D.3
Analysis of variance with latter-span as the concomitant variabl
Source df MS F
Conditions (C) 2 193.77 2.61
Letter-span (A) 1
.33 .00
CxA 2 21.33 .28
Subjects (S)/CxA 36 74.19
Units of instruction (U) 2 122.60 8.85**
CxU 4 5.44
.39
AxU 2 5.13
.37
CxAxU 4 18.22 1.31
SxU/CxA 72 13.85
Question-type (Q) 1 1.24 .19
CxQ 2 8.11 1.28
AxQ 1 1.45 .23
CxAxQ 2 21.66 3.43*
SxQ/CxA 36 6.30
Learning-type (L) 1 51.43 8.88**
CxL 2 42.60 7.35**
AxL 1 4.76 .82
CxAxL 2 11.08 1.91
SxL/CxA 36 5.79
UxQ 2 64.72 19.30**
CxUxQ 4 7.37 1.42
AxUxQ 2 2.58 .49
CxAxUxQ 4 1.77 .34
SxUxQ/CxA 72 5.18
UxL 2 10.61 1.26
CxUxL 4 13.67 1.62
AxUxL 2 1.74 .20
CxAxUxL 4 4.36 .51
SxUxL/CxA 72 8.39
QxL 1 228. C2 30.28**
CxQxL 2 28.52 3.78*
AxQxL 1 1.05 .13
CxAxQxL 2 1.11 .14
SxQxL/CxA 36 7.53
UxQxL 2 273-91 35.89**
CxUxQxL 4 6.62 .86
AxUxQxL 2 2.72 .35
Analysis of variance with vocabulary as the concomitant variable
Source df MS F
Conditions (C) 2 18.34
.25
Vocabulary (V) 1 1745.72 24.25**
CxV 2 74.67 1.03
Subjects (S)/CxV 36 71.97
Units of instruction (U) 2 183.42 17 . 68**
CxU 4 14.89 1.43
VxU 2 12.56 1.21
CxVxU 4 13.96 1.34
SxU/CxV 72 10.37
Question-type ( Q ) 1 9.17 1.46
CxQ 2 11.55 1.85
VxQ 1 3.17 .50
CxVxQ 2 6.58 1.22
SxQ/CxV 36 6.24
Learning-type (L) 1 5.36 .94
CxL 2 24.58 4.34*
VxL 1 3.17 .56
CxVxL 2 .63 .11
SxL/CxV 36 5.66
UxQ 2 33.10 4.46*
CxUxQ 4 5.03 .67
VxUxQ 2 13.31 1.79
CxVxUxQ 4 .84 .11
SxUxQ/CxV 72 7.41
UxL 2 8.11 1.14
CxUxL 4 10.80 1.52
VxUxL 2 2.94 .13
CxVxUxL 4 5.16 .72
SxUxL/CxV 72 7.09
QxL 1 171.50 15.35**
CxQxL 2 26.00 2.32
VxQxL 1 24.01 2.14
CxVxQxL 2 4.53 .40
SxQxL/CxV 36 11.17
UxQxL 2 176.04 29.48**
CxUxQxL 4 2.24 .37
VxUxQxL 2 3.12 .52
CxVxUxQxL 4 4.91 .82
SyTTyOtT./CtV 72 5.97
Table D,
5
Analysis of variance with locus of control as the concomitant
—
-
variabl
e
Source
Conditions (C)
Locus of control (E)
CxE
Subjects (S)/CxE
Units of instruction (U)
CxU
ExU
CxExU
SxU/CxE
Question-type (Q)
CxQ
ExQ
CxExQ
SxQ/CxE
Learning-type (L)
CxL
ExL
CxExL
SxL/CxE
UxQ
CxUxQ
ExUxQ
CxExUxQ
SxUxQ/CxE
UxL
CxUxL
ExUxL
CxExUxL
SxUxL/CxE
QxL
CxQxL
ExQxL
CxExQxL
SxQxL/CxE
UxQxL
CxUxQxL
ExUxQxL
CxExUxQxL
SxTTtOtT./o—
^
df MS
2 216.64 2.01
1 416.20 3.86
2 73.63
.68
36 107.71
2 136.66 11.49**
4 15.44 1.30
2 16.14 1.36
4 17.15 1.44
72 11.89
1 1.78
.30
2 4.78
.80
1 24.89 4.18*
2 6.67 1.12
36 5.95
1 24.89 4.44*
2 22.15 3.95*
1 13.34 2.38
2 17.55 3.13
36 5.60
2 21.29 3.23*
4 3.75
.57
2 3.70 .56
4 3.89
• 59
72 6.58
2 22.20 2.66
4 6.35 .76
2 11.94 1.43
4 8.02
.96
72 8.33
1 226.67 23.01**
2 31.65 3.21
1 7.14
.72
2 .45 .04
36 9.85
2 257.93 54.19**
4 9.93 2.09
2 1.09
.23
4 9.62 2.02
or* 4-76
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